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suggested in Fig. 6 in the fourth horizontal line. The main stages in
the evolution of the vertebrates, etc., are indicated in the seventh line
in the same diagram.

Exceptions to the Rule. It must be conceded that there are data
which do not fit into this picture as closely as one could wish. For
instance there was a considerable period of mountain-building which
is dated by Schuchert and Dunbar about 380 million years ago. It
produced mountains in the Taconic region of New England (Tn. in
Fig. 6), and the mountains of this period have been recognized else-
where. Possibly it ushered in the Caledonian Storm. So also there was
a storm of considerable significance in the north-west United States,
which produced coastal ranges at the very beginning of Tertiary times.
This is called the Laranizde Storm (La. in Fig. 6), But one may fairly
consider that this was the very beginning of the Alpine Storm, which
continued throughout most of Tertiary times, though its most striking
phenomena were perhaps in Miocene times about ten million years ago.
After all the wliolc of Tertiary time (say fifty or sixty million years) is
only equivalent to a single Paleozoic era, such as the Ordovicinn or
Cambrian.

It will have been noticed that these four catastrophic periods have
been accompanied in part by recurring ice ages, of the same types as
the four ice ages which marked the last million years of the Tertiary
period. These later major climatic changes seem to have occurred at
intervals of about 200,000 years (during several periods of about a
million years), for there is some evidence of similar glacials and intcr-
glacials in the three earlier catastrophic periods*

It must be noticed, however, that the ice ages were by no means
linked with many of the major periods of elevation; so that we cannot
say that the ice age is merely due to a large portion of the crust having
been lifted far abovefsea level. This is not the place to discuss the
causes of an ice age. A new theory is developed almost every year! The
writer propounded a theory of his own in 1919> involving cyclical inter-
ference by a now far-distant stellar visitor. If any reader is interested
he may refer to this theory,5 which strives to link the long cycle of 150
million years, shown by the catastrophic storms, with the short cycles
of 200,000 years perhaps exhibited by the recurring ice

*See "Climatic Cycles and Evolution'* (Geographical Rev/civ, Dec., 1919, p, 316).